THE duodenum is usually considered as consisting of three parts, the first, or cap, the second, or descending limb, and the third, or ascending limb. The curve or angle formed by these varies very much in different subjects. Developmentally, the cap, like the stomach, arises from the foregut and resembles the stomach rather than the rest of the duodenum both in outline and in behaviour from the radiological, and in its interior, from the anatomical, medical and surgical points of view.
Barclay [2] , in 1915, said the shape of the cap suggests an auxiliary sphincter, holding a small supply of food to keep an even flow into the second part of the duodenum." He also stated that if the meal were seen clearly in the duodenum after leaving the cap, the case was one of " duodenal irritation." It should be noted that the observations were made when the meal was a comparatively small quantity of bismuth food made with bread and milk. Case [31 in the same year described the motor behaviour of the normal duodenum, and was then of tfie opinion that reverse peristalsis was frequently seen. Much of the published work has been on the pathological duodenum; the present paper is intended rather to deal with the normal duodenum, as a clear conception of this should help appreciation of the abnormal.
The following observations were made in opaque meal examinations with special attention to the duodenum and pylorus, no aperient having been taken during the previous thirty-six hours. The meal consisted of four to six ounces of barium sulphate in suspension in a pint of malted milk at body temperature, its passage being watched through the stomach and duodenum with t4e patient in varying positions. It is fully realized that this is not a natural meal, but some substance opaque to X-rays is necessary for this method of investigation. It is also believed that neither the quantity nor the consistence of such a meal causes irritation of the stomach or duodenum. The movements of the duodenal contents are not only complex, probably more so than in any other part of the alimentary tract, but also they vary in different subjects. In thjick persons it was often impossible to make observations, and the best results were obtained with thin ones, when the movements inside the duodenum could be seen in detail. Even in some of these the position of the second and third parts of the duodenum made it impossible to make observations. The following is a summary of what has been observed of the movements of the food in the normal duodenum after the age of infancy:
(1) Peristalsis and antiperistalsis of the cap, usually called contraction of the cap.
(2) Peristalsis and antiperistalsis of the second and third parts.
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(3) Segmentation or mixing movements of the second and third parts. (4) Forward movements en bloc due to the downward inspiratory movement of the diaphragm, specially affecting the second part.
These have been seen both in normal cases and in the various pathological conditions of the stomach, duodenum, appendix, and gall-bladder.
(1) The cap, or first part of the duodenum,.appears to act as a reservoir, and to have two functions or phases (a) passive and (b) active.
(a) The passive plhase is seen when a gastric peristaltic wave propels the food through the pylorus, fills the cap, and apparently also forces the food on to the second part of the duodenum without any visible contraction on the part of the cap. Another example of this phase is when the filled cap is lying above the pylorus and suddenly a narrow stream of opaque food flows back into the stomach without .any visible contraction on the part of the cap, there being a relaxation of the pylorus and the absence of a gastric peristaltic wave in the pyloric antrum. (See fig.) (b) The active phase. As the cap is filled by gastric peristalsis or, as will be described presently, by antiperistalsis in the other parts of duodenum, it contracts at irregular intervals and the food passes for the most part into the more distal parts of the duodenum or to a much less extent into the stomach. The contraction may expel the whole of the cap contents or only those in the more distal part, the contents in the part'nearest the pylorus remaining. No definite relation has been observed between the cap contraction and the gastric peristalsis.
The cap contraction is without any doubt a muscular one on the part of the cap itself. A wave of contraction starts either at or near its base and proceeds forwards (peristalsis), or towards its distal end and travels backwards (antiperistalsis). This observation is best made in cases with a long drawn-out cap. Whether the cap contraction expels its contents onwards into the other parts of the duodenum or backwards into the stomach depends on different factors, the patency of the pylorus, the relative pressures in the cap and in the stomach at the time, and also whether the contraction wave started at the proximal or distal end.
(2) Peristalsis and Antiperistalsis in the Second and Third Parts.-When the food is propelled by the cap or the stomach into the 'second part it may lie there a few seconds, or it may be at once driven further on by a peristaltic wave. At times this wave drives it onwards only a little, at other times it may propel it into the jejunum, with no delay at the duodeno-jejunal junction, and I believe there is no definite sphincter action at t,his situation in normal cases. The writer has observed, however, some holding up here in a case of "leather-bottle" stomach, where the function of the pylorus was lost, as if the duodeno-jejunal flexure were trying to act as a substitute. Peristalsis is usu&lly believed to involve a contraction of the gut muscle at one part, with a relaxation further on, and there is nothing spegial in the peristalsis of these parts of the duodenum as compared with that of the rest of the small intestine. Often, however, before the peristaltic wave or waves can propel the bolus into the jejunum a contraction wave in the opposite direction is set up, and the food mass is driven backwards into a more proximal part of the duodenum, or into the cap, or even into the. stomach. The radioscopic appearance of this wave is similar to the peristaltic wave, except that it is in the opposite direction, and if the forward movement of the food is called peristalsis, the backward movement seems entitled to be called antiperistalsis. These waves are quite distinct from segmentation, which does not drive the food one way or the other, but merely breaks it up. If this backward wave has filled the cap, a contraction of the cap is set up sooner or later, and the food, with any that has been expelled from the stomach meanwhile, is again driven forwards into the second or third parts. In this way successive boluses of food are thoroughly mixed together and with the digestive juices. No definite relation has been observed between gastric peristalsis, duodenal peristalsis and antiperistalsis. As might be expected peristaltic waves are usually more frequent than antiperistaltic. Antiperistalsis in the second and third parts may drive the food through the cap and pylorus into stomach, depending on the patency of the pylorus and the relative pressures in the duodenum and the stomach. It seems, however, that antiperistalsis in the second and third parts of the duodenum is not the only factor in pyloric regurgitation, but that this can be produced, as mentioned above, by the cap in its contractile function, or can occur in its passive phase, the necessary conditions being favourable, namely, relaxation of the pylorus and the intraduodenal pressure higher than the intragastric. Marbaix [41 registers a duodenal pressure of 10 cm. to 15 cm. water, and Payne and Poulton [5] in a normal person found the mean pressure to be 14 cm., with rises to 18 to 20 cfn. With a relaxed pylorus these pressures are sufficient to overcome the mean imtragastric pressure, which is normally below 10 cm. of water; since, however, with a peristaltic contraction of the stomach the pressure in the pyloric end rises to 20 cm. or 30 cm. of water, or even higher, pyloric regurgitation would be impossible at such a moment. Pyloric regurgitation is now recognized by many authorities as a physiological process, and from these observations, appears to take place in at least three ways, (a) antiperistalsis in the second, and perhaps the third and first parts of the duodenum concurrently, (b) contraction of the cap alone, and (c) a slower trickle through the pylorus when relaxed. In one hundred consecutive cases, specially observed, antiperistalsis in the duodenum was observed in ninety-three, and has now been seen-in over 280 cases. An observer in last month's Radiolo'y reported that he had seen it in about 75 per cent. of a small series of cases where it was carefully looked for. The actual regurgitation tbrough the pylorus into the stomach has been seen by the writer in only some twenty-odd cases. Without doubt this small number is due to the very great difficulty of detecting the narrow opaque stream in the pyloric canal, or, if detected, knowing with certainty in which direction it is passing. In stout subjects it is useless to attempt observations on this point. The movements of the duodenal contents described may help to explain the cause of the symptoms and the results of tests of some of the functional disorders of the stomach and duodenum, and also aid in their treatment. The acidity of the gastric contents appears to be of secondary consideration, for as long as the sphincter acts normally the amount of gastric juice secreted is of little moment. It is therefore important that the exact movements of the duodenal contents and the part played by the pylorus in their regurgitation into the stomach should be made clear.
(3) Segmentation or mixing movements in second and third parts are visible as worm-like movements, between the more violent peristalsis and anti-peristalsis, breaking up the mass of food into small particles. Their function seems to be to mix the broken-up food with the digestive juices, and not to move the food onwards or backwards. They are known to occur in the rest of the snall intestine and do not appear to have any special characteristics in the duodenum.
(4) Movement "en bloc."-When the diaphragm descends on full inspiration there may be seen at times a downward movement of the contents in the whole of the second part as if the pressure of the diaphragm were acting against it and forcilng the food forwards into the third part. This is not a moveim.nt of the duodenum itself but rather an extraneous factor, but, as it appears sometimes to help the passage of the duodenal contents onwards, it has been included.
In conclusion, these observations have been recorded in *tfe-lpe that they may be discussed, as the subject is difficult and by no means settled. Duodenal antiperistalsis is admitted by most to be frequently seen and the crux of the problem would appear to be its significance. Is it normal or is it associated only with such conditions as duodenal stasis, irritation or obstruction or delay even further on? I favour the former for the following reasons: (a) the large percentage of cases in which it has been observed, many of them "normal" individuals; (b) because it is also seen when giviDg very small meals, and in the upright, the prone, and the supine positions, and with no delay in the complete emptying of duodenum. Most of these observations could be properly illustrated only by true cinematograph films, and cinematography of these parts is not yet a perfectly safe proposition. I wish to thank my friend, Dr. Charles Bolton, for his great help from the clinical side, and especially for his having been the instigator of many of these investigations.
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